Objective-To offer clear guidance on the anaesthetic management of Colles' fractures in the accident and emergency (A&E) department in the light of the conflict between existing reports and current trends, and to address the issue of alkalinisation of haematoma blocks. Methods-This was a two centre, prospective, randomised clinical trial with consecutive recruitment ofadult patients with Colles' fractures requiring manipulation to receive either Bier's block or haematoma block. There was subsequent blinded randomisation to alkalinised or non-alkalinised haematoma block. Results-72 patients were recruited into the Bier's block group, and 70 into the haematoma block group. Bier's block was less painfil to give than the haematoma block (median pain score 2.8 v 5.3; P << 0.001), and fracture manipulation was also less painfiu in the Bier's block group (median pain score 1.5 v 3.0; P < 0.01). There was no significant difference in overall A&E transit time between the two groups. There was better initial radiological outcome in terms of dorsal angulation in the Bier's block group (-3.60 v 2.10; P = 0.003). More remanipulations were required in the haematoma block group (17/70 v 4172; P = 0.003). There was a trend towards decreased pain on administration of the alkalinised haematoma block when compared with non-alkalinised haematoma block, but this did not reach significance. There was no difference in pain score on fracture manipulation. There were no complications in either group. Conclusions-Bier's block is superior to haematoma block in terms of efficacy, radiological result, and remanipulation rate; transit times are equal, both procedures are practical in the A&E environment, and there were no complications. Bier's block is the anaesthetic management of choice for Colles' fractures requiring manipulation within the A&E department.
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It is less clear why the haematoma block, rather than Bier's block, has filled the space left by the general anaesthetic when one reviews the available reports. Case3 retrospectively compared haematoma block, Bier's block, and general anaesthetic in 136 patients and found that there was no difference in the remanipulation rates between the three methods of anaesthesia. No other outcome measures were measured. She concluded that the haematoma block was the simplest procedure to perform in the A&E department. Cobb Patients were randomised (by computer generated random numbers) to receive either Bier's block or haematoma block, and within the haematoma block leg of the study to receive either alkalinised or non-alkalinised lignocaine; the latter randomisation was blinded, the code being held by the respective pharmacy departments.
Instructions for both the haematoma block and Bier's block were laminated and displayed for the attending doctor to follow.
Haematoma block was performed using a conventional technique." The randomised haematoma block materials came preprepared from pharmacy and contained 1% lignocaine and either sodium bicarbonate or sodium chloride as the diluent; 8.8 ml of lignocaine was mixed with 1.2 ml of diluent to constitute a 10 ml volume haematoma block. Bier's block was performed using a conventional technique.'2 Prilocaine 0.5 % was used in all cases, the volume being calculated on the basis of the patient's weight. An anaesthetist was not required for the performance of Bier's block, although there were two doctors present in the department during the procedure. Manipulation of the fracture then followed. This involved distraction of the fracture followed by palmar flexion and ulnar deviation, and the forearm was placed in an incomplete Colles' plaster backslab. The patient was then sent for check radiography to ensure adequacy of reduction. The same criteria (as for the initial manipulation) were used to determine whether remanipulation was necessary. The patients were all followed up the following day in the fracture clinic for completion of plaster and orthopaedic review.
Ongoing care during follow up was received from the orthopaedic teams in the fracture clinics.
All information was collected prospectively on an appropriate proforma. Demographic data were collected at initial presentation (age, sex, side of fracture, mechanism of injury, Frykman classification of fracture," etc). The time of patient presentation, examination, anaesthetic administration, manipulation, and discharge were all recorded. Pain scoring was performed using visual analogue scales'4 and was assessed at presentation, on anaesthetic administration, on fracture manipulation (at the point of palmar flexion), and 30 minutes after manipulation. Complications were recorded, and whether immediate remanipulation within the A&E department was required was also noted. Radiological examination occurred before and after manipulation, allowing measurement of dorsal angulation, radial tilt, and radial shortening before and after initial manipulation.
Results were analysed statistically by the research support unit at Frenchay NHS Trust.: Mann-Whitney U tests were used for nonparametric data, t tests for normally distributed data, and x' tests with continuity correction for data expressed as proportions.
Results
One hundred and fifty patients were recruited into the study, for whom data collection was complete in 142 (95%). Seventy two were recruited into the Bier's block group, and 70 into the haematoma block group.
There were no significant demographic differences between the two groups (table 1). There was no difference in pain score on presentation or on discharge between the two groups (table 2 and fig 1) , but Bier's block was less painful to give than the haematoma block (P << 0.00 1), and manipulation of the fracture was less painful in the Bier's block group (P < 0.01).
There was no difference in the overall transit time through the A&E department between the two groups; when the components of that time were broken down (table 3) the only difference in timings that reached significance was the time between the examination of the patient and the administration of the anaesthetic; in this time window, Bier's block took longer (P < 0.00 1). Pain scores were measured by the patient at various points during the procedure using linear visual analogue scales. It is reassuring to observe a downward trend in the pain scores in both groups from presentation to discharge; indeed, at the point of presentation and on discharge there was no significant difference between the two groups. The pain on administration of the anaesthetic and on manipulation of the fracture, however, was significantly less in the Bier's block group. A possible contributing factor to this may be more interoperator variability within the haematoma block group (although we have no evidence for this). The correct technique-which has a definite learning curve to give a haematoma block safely and effectively is vital, otherwise it will not provide adequate anaesthesia and it may introduce infection into the fracture site. Venepuncture is the only practical skill that is required to perform a successful Bier's block and this is easier for an A&E senior house officer than local fracture site infiltration. Our study has confirmed present trends,' and previous reports,78 that Bier's block seems to be safe and can be performed by appropriately trained A&E staff without an anaesthetist present; with this in mind, it is important that we select the procedure that is most easily adopted and most reproducible, considering the rapid turnover of junior A&E staff.
We encountered no adverse events in either group during the study. There is a theoretical risk of introducing infection during fracture site infiltration with local anaesthetic while performing a haematoma block; we encountered no such complication, which is consistent with previously reported studies." We also encountered no complications attributable to systemic anaesthetic toxicity in any patient, which is also consistent with the available reports.'4 '5 Both procedures seem safe to perform, assuming that adequate precautions are observed. We did not specifically starve patients before Bier's block, consistent with practice in other departments.' Full resuscitation facilities must be available for both types of anaesthesia. More didactic statements of safety cannot be made since a full assessment of risk would require a much greater sample to encounter the small potential risk with either procedure.
Two doctors are required in the A&E department while a Bier's block is being performed; the second is not necessary to help perform the Bier's block itself, but to be available in the unlikely event of a serious adverse reaction. In certain circumstances (for example at night, or during a snow/ice period), the lack of manpower may require the use of the haematoma block as an alternative. It must be noted, however, that Colles' fractures do not tend to present late at night when there may be only one junior A&E doctor on duty, and when they do it would be reasonable to delay reduction until the following morning (having splinted the fracture and given analgesia).
There was no significant difference between the two groups in terms of total transit time through the A&E department. It is a commonly held misconception that the Bier's block results in undue delays, and this probably has its origin from the perceived necessity to call and wait for an anaesthetist to administer the block. When the time flow profile of a patient through the various stages of management of a Colles' fracture is broken down, it is very similar between the two groups. At only one stage was there a significant difference, and this was between examination of the patient and the administration of the anaesthetic, when it was found that the Bier's block took longer. It is unclear why this was the case, but it may reflect the fact that it takes slightly longer to set up a Bier's block (the patient's blood pressure needs to be measured, the cuff needs to be checked, a Venflon needs to be inserted into the unaffected arm, and so on). The most important time as far as the patient and the department is concerned is the total transit time from presentation to discharge, and this was found to be essentially the same, at just over three hours in both groups.
There were significantly more early remanipulations in the haematoma block group (that is, performed before discharge from the A&E department) because of inadequate initial reduction. This is because the anaesthetic efficacy is inferior to the Bier's block, and therefore the patient is in more pain, is less relaxed, and satisfactory reduction becomes more difficult.
The patients are all being followed up in the medium term with ongoing data collection to assess any differences in outcome in terms of function, ongoing pain, and residual deformity (both clinical and radiological).
Debate continues with respect to the effect of the alkalinisation of local anaesthetics to reduce their pain on injection, increase their efficacy, and reduce the time to onset of action.9 10 There are no reported studies to date addressing this issue in haematoma blocks. We therefore divided our haematoma block group to receive either alkalinised or plain lignocaine, and this was randomised and blinded to the attending physician. There was a tendency towards decreased pain on administration of the alkalinised haematoma block, but this did not reach significance with the numbers in our study, and alkalinised haematoma block was still significantly more painful to give than Bier's block. There was no difference in median pain scores on manipulation of the fracture. It may be that with larger numbers in this part of the study we could have shown that alkalinising the haematoma block is useful.
CONCLUSION
Bier's block is superior in terms of efficacy, radiological result, and remanipulation rate when compared to the haematoma block in the anaesthetic management of a Colles' fracture in the A&E department; preconceptions regarding transit time delays with the Bier's block are unfounded, and our study agrees with other reports that the procedure appears to be safe and practical when performed by A&E staff in a suitable environment with appropriate resuscitation facilities. Bier's block should therefore be used as the anaesthetic of choice in the manipulation of Colles' fractures in the A&E department. Our study did not identify any significant benefit in alkalinising the haematoma block.
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